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(54) INDUSTRIAL GERMICIDE AND INDUSTRIAL DESTRUCTION 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain the subject germicide, capable of 
sustaining various germicidal effects with a small amount added and 
effective even against an alkaline germicidal object by including 
l,2-benzisothiazolin-3-one, 2-pyridinethiol-l -oxide sodium and a specific 
N-substituted-N-hydroxymethylamine and its polycondensate in a specified 
proportion therein. 

SOLUTION: This germicide is obtained by including (A) 
l,2-benzisothiazolin-3- one, B 2-pyridinethiol-l -oxide sodium and (C) an 
N-substituted-N- hydroxymethylamine and its polycondensate represented 
by formula I [R is a (hydroxy-substituted)lower alkyl; (n) is 1-3] [including 
the case in which the conversion into a cyclic structure represented by 
formula II is provided when (n) is 3] (e.g. 2-hydroxymethylaminoethanol). 
The formulating ratio of the ingredients A and B is preferably 1: (0.1-10) 
expressed in terms of weight ratio and the ratio of the total amount of the 
ingredients A and B to the amount of the ingredient C is preferably 
1 :(1-100) expressed in terms of weight ratio. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 . This document has been translated by computer.So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 
[Claim(s)] 

[Claim 1] as an active principle -- 1, 2-bends iso thiazoline-3-ON, 2-pyridine thiol-l-oxide sodium, and general formula (I): 

[Formula 1] 
R 



(-- the N-substitution-N-hydroxy monomethylamine to which the low-grade alkyl group by which R may be replaced by the 

hydroxy group among the formula, and n are expressed with integer) of 1-3, and its polycondensation object (at the time of n= 

3) [Formula 2] 
R 
I 



R— Ns^^N— R 

the case where it becomes **********„ containing -- the industrial use germicide characterized by containing at a rate which 
does the synergistic effect so 

[Claim 2] The industrial use germicide according to claim 1 whose rates with the total quantity of 1 and 2-bends iso 
thiazoline-3-ON and 2-pyridine thiol-l-oxide sodium, an N-substitution-N-hydroxy monomethylamine, and its 
polycondensation object the rate of 1 and 2-bends iso thiazoline-3-ON and 2-pyridine thiol-l-oxide sodium is 1 :0. 1-10 in a 
weight ratio, and are 1 : 1-100 in a weight ratio. 

[Claim 3] An N-substitution-N-hydroxy monomethylamine and its polycondensation object are 2-hydroxy methylamino 
ethanol and hexahydro. - 1, 3, and 5-tris (2-hydroxyethyl)-s-triazine or hexahydro -1,3, industrial use germicide according to 
claim 1 or 2 that is 5-triethyl-s-triazine. 

[Claim 4] The industrial sterilization method characterized by adding that it is simultaneous or separately an industrial use 
germicide according to claim 1 to 3 in the system for sterilization so that it may become in 1. and 10-1000mg /as sum total 
concentration of an active principle. 

[Claim 5] The industrial sterilization method according to claim 4 that that the system for sterilization contains water the pH 
is alkaline. 

[Claim 6] The industrial sterilization method according to claim 4 or 5 that pH of the system for sterilization is nine or more. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to an industrial use germicide and the industrial 
sterilization method. Furthermore, this invention relates to the industrial use germicide and the industrial sterilization method 
for preventing industrial products, such as metal working fluid (cutting fluid), a textile oil agent, coating liquid for papers 
(coating color), a calcium-carbonate slurry, paint, a latex, and a sizing agent, rotting by microorganisms, such as bacteria and 
a fungus, or deteriorating in detail. 
[0002] 

[Description of the Prior Art] The decomposition and mold by bacteria or fungi (mold, yeast, etc.) tended to produce 
industrial products, such as metal working fluid (cutting fluid), a textile oil agent, coating liquid for papers (coating color), a 
calcium-carbonate slurry, paint, a latex, and a sizing agent, and various industrial use germicides have been used from the 
former. However, there were few germicides effective in all the microorganisms, and in order to acquire those effects 
moreover, addition of a lot of germicides was required for them. 

[0003] The system for sterilization with the pH alkaline [ that especially the system for sterilization contains water among the 
above-mentioned industrial products ], For example, it sets to metal working fluid (cutting fluid), a textile oil agent, the 
coating liquid for papers (coating color), a calcium-carbonate slurry, etc. 5 which is a well-known industrial use antisepsis 
antifungal agent - Chloro-2-methyl-iso thiazoline-3-ON, 2-methyl-4-iso thiazoline-3-ON, 4, 5-dichloro - 2-n-octyl-iso 
thiazoline-3-ON, The iso thiazolone represented by 2-n-octyl-iso thiazoline-3-ON, 1, and 2-bends iso thiazoline-3-ON, 
2-BUROMO-2-nitropropane -1, 3-diol, Even if it uses the bromine content organic compound represented by 2 and 
2-dibromo-l -nitroglycerine ethanol and 2,2-dibromo-3-nitrilopropioneamide The sterilization effect fell with time and there 
was a problem that the effective sterilization effect was not expectable over a long period of time (in these systems for 
sterilization, the sterilization effect for one month or more is usually required). 

[0004] The 1 and 2-bends iso thiazoline-3-ON which is the active principle of this invention is widely known as an active 
ingredient of the low toxicity industrial use germicide of a nonmetallic system. However, it is Pseudomonas sp. which 
sterilizing properties are weak and is one of the main cause bacilli of the microbial contamination of the above aquosity 
industrial products even if the bacteriostasis force is strong. It received, there was a fault that an effect was weak, and there 
was also a problem of the resistant bacteria generated by continuous duty. 

[0005] Moreover, the 2-pyridine thiol- 1 -oxide sodium which is the active principle of this invention is also known as an 
industrial use germicide (refer to the "antifungal agent encyclopedia" of the Society for Antibacterial and Antifungal Agents, 
Japan issue in Showa 61). However, Pseudomanas sp. If independent [ the effect over the gram negative represented was 
weak, and ] even if it used it so much since an effect fell comparatively for a short period of time, there was a problem that 
sufficient sterilization effect was not necessarily demonstrated. 

[0006] Furthermore, the N-substitution-N-hydroxy monomethylamine which is the active principle of this invention and its 
polycondensation object, and the substitution phenolic compound are known as a stable industrial use antisepsis antifungal 
agent in alkaline pH region (refer to the above-mentioned "antifungal agent encyclopedia"). However, an 
N-substitution-N-hydroxy monomethylamine and its polycondensation object had the problem that the effect was weak, to 
mold. Moreover, since the sterilization effect fell notably when it is used by the concentration below the growth prevention 
concentration of a bacillus, always, the number of bacilli needed to be measured and the addition needed to be managed. 
[0007] The industrial use germicide which, on the other hand, uses together two sorts of the above-mentioned compound 
group which is the active principle of this invention is known. For example, the industrial use germicide which uses together 1 
and 2-bends iso thiazoline-3-ON and 2-pyridine thiol- 1 -oxide sodium is indicated by JP,62-43966,B. Moreover, the 
germicide which uses together 2-pyridine thiol- 1 -oxide sodium and the polycondensation object of an 
N-substitution-N-hydroxy monomethylamine is indicated by Lubr.Eng., 35 (10), and 559-63. Furthermore, the algae 
prevention agent which uses together 1 and 2-bends iso thiazoline-3-ON, an N-substitution-N-hydroxy monomethylamine, 
and its polycondensation object is indicated by JP,8- 165204, A. 

[0008] According to the synergistic effect of two components, these germicides demonstrate the sterilization effect superior to 
the germicide of one component. However, the continuous sterilization effect was not acquired with the advent of 
decomposition of an active principle, or resistant bacteria which takes place [ in / prolonged use / the sterilization effect over 
various bacteria is not enough, and ]. 
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[0009] 

[Problem(s) to be Solved by the Invention] This invention makes it a technical problem to offer the industrial use germicide 
with which the sterilization effect over bacteria various with a low addition is acquired, the effect continues over a long period 
of time, and the effect is notably demonstrated also in the system for sterilization with alkaline pH. 
[0010] 

[Means for Solving the Problem] The result which the artificer of this invention studied about the combination of various 
industrial use germicides from such a viewpoint, By combining 1, 2-bends iso thiazoline-3-ON, 2-pyridine thiol- 1 -oxide 
sodium, a specific N-substitution-N-hydroxy monomethylamine, and its polycondensation object at a specific rate 1 in the 
inside of the system for sterilization and decomposition of 2-bends iso thiazoline-3-ON were suppressed, and find out the 
unexpected fact that the durability of the remarkable sterilization effect over various bacteria which cannot be predicted, and 
its sterilization effect is demonstrated, and it came to complete this invention from the combination of two components known 
conventionally. 

[001 1] according to this invention in this way -- as an active principle -- 1, 2-bends iso thiazoline-3-ON (it abbreviates to BIT 

hereafter), 2-pyridine thiol- 1 -oxide sodium (it abbreviates to NAPT hereafter), and general formula (I): [0012] 

[Formula 3] 
R 

[0013] (-- the N-substitution-N-hydroxy monomethylamine to which the low-grade alkyl group by which R may be replaced 

by the hydroxy group among the formula, and n are expressed with integer) of 1-3, and its polycondensation object (at the 

time of n= 3 [0014]) 

[Formula 4] 
R 



R — N 



[0015] the case where it becomes ********** „ containing it is provided for the industrial use germicide characterized by 
containing at a rate which does the synergistic effect so 

[0016] Moreover, according to this invention, the system for sterilization is provided with the industrial sterilization method 
characterized by adding the above-mentioned industrial use germicide that it is simultaneous or separately so that it may 
become in 1. and 10-1000mg /as sum total concentration of an active principle. 
[0017] 

[Embodiments of the Invention] Each BIT and NAPT which are the active principle of this invention are a well-known 
germicide, and can use a commercial thing. Moreover, the N-substitution-N-hydroxy monomethylamine which is the active 
principle of this invention, and its polycondensation object (it contains, when becoming a cyclic structure at the time of n= 3) 
are expressed with a general formula (I). Among a formula, as a "low-grade alkyl group" of the low-grade alkyl group which 
may be replaced by the hydroxy group of Substituent R, the alkyl group, for example, the methyl group, the ethyl group, 
n-propyl group, and the iso-propyl group of carbon numbers 1-3 are mentioned, and especially an ethyl group is desirable. 
[0018] As an example of the N-substitution-N-hydroxy monomethylamine expressed with a general formula (I), and its 
polycondensation object 2-hydroxy methylamino ethanol (it abbreviates to HMAE hereafter), 2, the 4-screw (2-hydroxyethyl) 
-2, a 4-diaza-l-butanol, 2, 4, 6-tris (2-hydroxyethyl) - 2, 4, a 6-TORIAZA-l-hexanol, Hexahydro -1,3, and 5-tris 
(2-hydroxyethyl)-s-triazine (it abbreviates to HTHT hereafter), and hexahydro -1,3, and 5-triethyl-s-triazine (it abbreviates 
to HTET hereafter) is mentioned, and HMAE, HTHT, and especially HTET are desirable especially. These 
N-substitution-N-hydroxy monomethylamines can also mix and use two or more sorts. A polycondensation object means the 
compound with which the cyclic structure was formed with the condensation reaction in the compound expressed with a 
general formula (I) at the time of n= 3 here. 

[0019] The compound expressed with a general formula (I) can be manufactured by the well-known method, for example, can 
be easily manufactured from primary amine and a paraformaldehyde. Specifically, HMAE can be manufactured from a 
monoethanolamine and a paraformaldehyde (refer to British patent No. 920301). Moreover, you may use commercial 
elegance (the Yoshitomi Pharmaceutical Industries, Ltd. make, a tradename "TOMISAIDOG", the Dainippon Ink & 
Chemicals, Inc. make, a tradename "best side 1087Y", and "best side 1087T", the product made from R.T.Vanderbilt, 
tradename "Vancide TH") as a compound expressed with a general formula (I). Such commercial elegance is mainly used as 
antiseptics of a metalworking oil. 

[0020] this invention setting -- the rate of BIT and NAPT -- a weight ratio -- 1:0.1-10 - desirable 1:1-5 it is -- and the 
rate with the total quantity of BIT and NAPT, an N-substitution-N-hydroxy monomethylamine, and its polycondensation 
object -- a weight ratio -- 1 : 1 - 1 00 -- it is 1 :5-50 preferably 

[0021] Although it is desirable to tablet-ize in the gestalt of solution and to usually use for it as for the active principle of this 
invention, it is not limited to this and may be used with gestalten, such as powder material, depending on the candidate for 
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use. Moreover, when it is desirable to separate and keep each active principle in respect of the long-term-storage stability of a 
tablet etc., an active principle is tablet-ized separately, respectively, and even if it uses them together on the occasion of use, it 
does not interfere. 

[0022] In the case of various drainage systems whose systems for sterilization are like [ paper-maker ], such as process water 
and industrial use cooling water, a starch slurry, a synthetic-resin emulsion, etc., it is desirable to consider as the solution 
using water or the hydrophilic organic solvent, and the dispersant in consideration of the dissolution of an active principle and 
dispersibility. 

[0023] As a hydrophilic organic solvent, ethylene glycol, a propylene glycol, The glycols like a diethylene glycol and a 
dipropylene glycol A methyl cellosolve, a phenyl cellosolve, the diethylene-glycol monomethyl ether, The glycol ethers like 
the dipropylene-glycol monomethyl ether and tripropyllene glycol monomethyl ether The ester like the alcohols to a carbon 
number 8 or methyl acetate, ethyl acetate, 3-methoxy butyl acetate, 2-ethoxy methyl acetate, 2-ethoxy ethyl acetate, propylene 
carbonate, and a glutaric-acid dimethyl is mentioned. These hydrophilic organic solvents can be suitably used in respect of 
safety and stability. 

[0024] As a dispersant, although either a cation nature surfactant, an anionic surfactant a Nonion nature surfactant or an 
amphoteric surface active agent can be used, in respect of the stability of a tablet, a Nonion nature surfactant is desirable. As 
this Nonion nature surfactant, a higher-alcohol ethyleneoxide addition product [ethyleneoxide The following, (E.] abbreviated 
to O), an alkylphenol (E. O) addition product, a fatty-acid (E. O) addition product, A polyhydric-alcohol fatty-acid-ester (E. 
O) addition product, a high-class alkylamine (E. O) addition product, A fatty-acid amide (E. O) addition product, the addition 
product (E. O) of fats and oils, and below propylene oxide [ (P.] (E. O) copolymer, the alkylamine (P. O) (E. O) copolymer 
addition product which are abbreviated to O), The fatty acid ester of a glycerol, the fatty acid ester of a pentaerythritol, a 
sorbitol and the fatty acid ester of sorbitan, the fatty acid ester of cane sugar, the alkyl ether of polyhydric alcohol, an ARUKI 
roll amide, etc. are mentioned. 

[0025] Moreover, instead these surfactants may be alike or water soluble polymers, such as xanthan gum, a sodium alginate, 
polyvinyl alcohol, gelatin, and CMC (carboxymethyl cellulose), may be used as the adjuvant. 

[0026] It is desirable for a dispersant to be [ the total quantity of an active principle ] the 0.01 weight section at least to a total 
of one weight section of this active principle, and to make the remainder into water or a hydrophilic organic solvent to 10 - 90 
weight section, when the blending ratio of coal of these tablets makes a tablet the 100 weight sections. 
[0027] Moreover, it is desirable that the system for sterilization considers as the solution using a hydrocarbon system solvent 
like lamp oil, a fuel oil, and spindle oil in the case of oil systems, such as a fuel oil sludge, a cutting fluid, and an oil paint, and 
it may add the aforementioned surfactant. Furthermore, when dividing the active principle of this invention into two to 3 
liquid and tablet-izing it, it can tablet-ize by the above blending ratio of coal using an above-mentioned solvent and an 
above-mentioned dispersant about each active principle. 

[0028] The active principle of this invention may use to the system for sterilization which may be dissolved or distributed as a 
powder material diluted with direct or solid-state diluents (for example, a kaolin, clay, a bentonite, CMC, etc.), and may add 
the aforementioned surfactant. Moreover, like the case of solution, powder material may be divided into each active principle, 
and may be tablet-ized. moreover, unless the effect is checked, the tablet of this invention can also be considered as an 
emulsion tablet using water or a surfactant, and can do what is also made to contain other still better known germicides 
[0029] In the method of this invention, although it is simple to use as a tablet single as mentioned above when adding the 
above-mentioned active principle simultaneously in the system for sterilization, when it is desirable to separate each active 
principle in respect of the long-term-storage stability of a tablet, or when adding separately in the system for sterilization, it is 
used with the gestalt of each tablet. The industrial use germicide of this invention is added that it is simultaneous or separately 
by the system for sterilization so that 10-1000mg /of active principles may become in 1. and 10-500mg /preferably 1. as sum 
total concentration. 

[0030] In the method of this invention, the system for sterilization means various drainage systems, such as process water, 
industrial use cooling water, etc. like industrial products, such as metal working fluid (a cutting fluid, rolling oil agent, etc.), a 
textile oil agent, the coating liquid for papers (coating color), a calcium-carbonate slurry, synthetic-resin emulsions (SBR 
latex etc.), paint (oil paint etc.), adhesives, a latex compound, cement dispersing agent, and a sizing agent, and a fuel oil 
sludge, and a paper maker. 

[0031] As for the industrial use germicide of this invention, it is desirable to contain water also among the above-mentioned 
industrial products, and to be applied to an alkaline (for especially pH to be nine or more) industrial product. The metal 
working fluid (a cutting fluid, rolling oil agent, etc.) which shows alkaline pH as a desirable system for sterilization, for 
example, a textile oil agent, the coating liquid for papers (coating color), a calcium-carbonate slurry, a latex compound, etc. 
are mentioned. 
[0032] 

[Example] Although this invention is illustrated by the following examples of a tablet and examples of an examination, these 

do not limit the range of this invention. The following examples of a tablet are tablets which consist of three sorts of active 

principles of this invention, and the example of a comparison tablet is a tablet which consists of 1 or two sorts of active 

principles of this invention. The tablet was prepared by mixing each active principle to various hydrophilic organic solvents, 

and carrying out the stirring dissolution, and was taken as the sample offering medicine. 

[0033] In addition, the compound name and cable address of each active principle of a tablet are shown below. 

BIT:1 and 2-bends -- iso -- thiazoline-3-ON NAPT:2-pyridine thiol-l-oxide sodium HTHT:hexahydro - 1, 3, and 5-tris 
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(2-hydroxyethyl)-s-triazine HMAE:2-hydroxy methylamino ethanol HTET:hexahydro - 1, 3, and 5-triethyl-s-triazine [0034] 
Example 1 of a tablet BIT 2 weight sections NAPT 8 weight sections HTHT 10 weight sections Diethylene-glycol 
monomethyl ether 50 weight sections Water 30 weight sections Example 2 of a tablet BIT 2 weight sections NAPT 8 weight 
sections HMAE 10 weight section Diethylene-glycol monomethyl ether 50 weight sections Water 30 weight sections Example 
3 of a tablet BIT 2 weight sections NAPT 8 weight sections HTET 10 weight sections Diethylene-glycol monomethyl ether 50 
weight sections Water 30 weight sections Example 4 of a tablet BIT 1 weight section NAPT 1 weight section HTHT 50 
weight sections Ethylenediamine 1 weight section Water 47 weight sections [0035] 

The example 5 of a tablet BIT 15 weight sections NAPT 3 weight sections HTHT 40 weight sections Ethylenediamine 15 
weight sections Water 27 weight sections Example 6 of a tablet BIT 1 weight section NAPT 4 weight sections HMAE 50 
weight section Ethylenediamine 1 weight section Water 44 weight sections Example 7 of a tablet BIT 4 weight sections 
NAPT 1 weight section HMAE 50 weight sections Ethylenediamine 4 weight sections Water 41 weight sections [0036] . 
Example 1 of a comparison tablet BIT 2 weight sections NAPT 18 weight sections Diethylene-glycol monomethyl ether 50 
weight sections Water 30 weight sections Example 2 of a comparison tablet BIT 2 weight sections HTHT18 weight section 
Diethylene-glycol monomethyl ether 50 weight sections Water 30 weight sections Example 3 of a comparison tablet NAPT 
10 weight sections HMAE 10 weight sections Diethylene-glycol monomethyl ether 50 weight sections Water 30 weight 
sections [0037] 

Example 4 of a comparison tablet HTHT 20 weight sections Diethylene-glycol monomethyl ether 50 weight sections Water 
30 weight sections Example 5 of a comparison tablet HMAE 20 weight sections Diethylene-glycol monomethyl ether 50 
weight sections Water 30 weight sections Example of comparison tablet 6 BIT 2 weight sections Diethylene-glycol 
monomethyl ether 68 weight sections Water 30 weight sections [0038] The example 1 of an examination [the sterilization 
effect confirmatory test using the coating color] 

The mixture which consists of the kaolin 80 weight section (it abbreviates to the section hereafter), the calcium-carbonate 20 
section, the 20% oxidized starch pasty liquid 10 section, the SBR latex 5 section, the sodium-polyacrylate 0.2 section, and the 
water 70 section was prepared, pH was adjusted to 9.5 by NaOH, and the coating color of a sample offering sample was 
obtained, the coating color decomposition liquid (number of micro organisms : 5.9x107 individual / ml) which came to hand 
from a certain paper mill to the obtained coating color -- 1% ~ adding -- the sample offering medicine of each further 
aforementioned example of a tablet, and the example of a comparison tablet - each -- 500mg/l. - and lOOOmg /added 1. and 
the number of micro organisms was measured with time It measured also about the medicine additive-free case as blank. The 
result is shown in Table 1. 
[0039] 
[Table 1] 
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[0040] The example 2 of an examination [the active principle decomposition inhibition test using the SBR latex] 
To the SBR latex (pH:9.0) which came to hand from a certain paper mill, lOOOmg /of sample offering medicines of the 
example 1 of a tablet and the examples 1 , 2, and 6 of a comparison tablet was added 1., it put gently at 30 degrees C on it, and 
the remains concentration of BIT was measured with time to it (the residual percentage was computed). The result is shown in 
drawing 1 . As for drawing 1 , when the sample offering medicine of the example 1 of a tablet is added, after 30-day progress 
shows that BIT in a tablet remains about 100%. 

[0041] The example 3 of an examination [the sterilization effect confirmatory test to Pseudomonas sp.] 
Pseudomonas sp. separated from the coating color of a certain paper mill It used and asked for the minimum inhibitory 
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concentration. The fungus liquid which carried out preculture beforehand was added to the constant-rate liquid bouillon 
culture medium, subsequently - BIT+NAPT [ -- (-- a --) - 1 : 1 - (-- b --) 4: 1 - (-- c --) » 1:4-] HTHT -- various » 
comparatively - coming out - having added -- a medicine -- the above - a culture medium -- having added . After carrying 
out shaking culture of this at 37 degrees C for 24 hours, concentration an increase with an absorbance of 660nm is not 
accepted to be was made into the minimum inhibitory concentration. The result is shown in drawing 2 . This drawing shows 
that there is the synergistic effect in the combined use with BIT+NAPT and HTHT. 
[0042] 

[Effect of the Invention] The industrial use germicide of this invention is characterized by containing 1, 2-bends iso 
thiazoline-3-ON, 2-pyridine thiol- 1 -oxide sodium, a specific N-substitution-N-hydroxy monomethylamine, and its 
polycondensation object as an active principle at a rate which does the synergistic effect so. Therefore, when respectively 
independent, compared with the case where two of three sorts of active principles are combined, the industrial use germicide 
of this invention can do the sterilization effect so to bacteria various with a low addition. Moreover, since decomposition of 
the active principle in a tablet is suppressed, the industrial use germicide of this invention can make the sterilization effect 
maintain over a long period of time. Furthermore, also in the system for sterilization with alkaline pH, the effect can be 
demonstrated notably. 
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